Summary. The 
Introduction
Several investigations have now established that the uterus forms part of a mucosal immune system which is common to the gut, bronchi, mammary gland and liver. Lymphocyte migration towards the mouse uterus and the presence of immunoglobulins in rat uterine fluid have been demonstrated and are probably hormone dependent (Wira & Sandoe, 1977; McDermott, Clark & Bienenstock, 1980; Wira, Hyde, Sandoe, Sullivan & Spencer, 1980) . Less is known, however, about the tissue distribution of immunoglobulins and immunoglobulin-containing cells in the uterus. The data obtained in humans are conflicting (Tourville, Ogra, Lippes & Tornasi, 1970; Kelly & Fox, 1979) . IgA-plasma cells seem to be present throughout the oestrous cycle in rats . Our previous observations suggest that during the preimplantation period of pregnancy in mice, the IgA produced locally by plasma cells is secreted into the uterine lumen via uterine glands, whereas IgG infiltrates the stroma but does not seem to be secreted locally (Bernard, Rachman & Bennett, 1981) . This report presents the results of studies of immunoglobulin distribution in the mouse uterus at the various stages of the oestrous cycle.
darkness. These conditions were maintained for 2 weeks before the study. Mice (Allen, 1922) were further examined for uterine immunoglobulins. Uterine horns were treated as previously described (Bernard, Ripoche & Bennett, 1977; Bernard et al., 1981) Controls. The specificity of the various antisera and conjugates was checked as previously described (Bernard et al., 1981) . Endogenous peroxidase activity was only present in eosinophils.
These cells are known to be abundant in the endometrium at pro-oestrus and oestrus in the rat (Psychoyos, 1973) 
Results

Distribution of immunoglobulins
The distribution of plasma cells and immunoglobulins in the various parts of the uterus is shown in Table 1 Fig. 2 ) and a few cells in the glandular epithelium contained IgA (PI. 1, Fig. 1 ). IgA was also present in the uterine lumen (PI. 1, Fig. 4 (Wira & Sandoe, 1977 , 1980 . Also, oestradiol injection into ovariectomized rats induced accumulation of IgA and IgG into the uterine fluid (Wira & Sandoe, 1977 , 1980 . It is therefore likely that the immunohistological changes affecting IgG and IgA observed here in mouse endometrium during the oestrous cycle are also hormone-dependent.
The mechanisms of immunoglobulin secretion in the uterus are probably different for each class of immunoglobulin. Our results for the mouse uterus show that IgM does not seem to be involved in local secretory immunity during the oestrous cycle, or in early pregnancy; the limited amount detected at the time of implantation was probably due to passive diffusion because of the major increase in vascular permeability at this stage (Psychoyos, 1960) . Such increased permeability is probably responsible for the presence of IgG in the uterine stroma at pro-oestrus and oestrus (present study) and at the time of implantation (Bernard et al., 1981) . Very few IgGcontaining plasma cells were visualized in the stroma during the oestrous cycle, and oestradiol is known to increase the blood flow as well as an oedematous tendency favouring the passive diffusion of macromolecules (Spaziani & Szego, 1958) . The mechanisms by which IgG reaches the uterine lumen at pro-oestrus remain unclear. As it was observed during the implantation period, despite the striking contrast between the IgG-filled stroma and the absence of luminal epithelial staining, some IgG may cross the glandular epithelium to reach the uterine lumen since it was detected in about 10% of glandular lumina at pro-oestrus. Alternatively, it might cross the luminal epithelium in a form not detectable by light microscopy (Parr, 1980) . Previous data concerning IgA secretion in the rodent uterus have shown that, in mice, IgA-B lymphocytes migrate to the endometrium from the mesenteric lymph nodes, that this migration rate is highest at pro-oestrus (McDermott et al., 1980) and that, in ovariectomized rats, IgA lymphocytes also concentrate in the uterus after oestradiol injection but this effect is blocked by progesterone ; it is also known that, in rats, the secretory component is detectable in the uterine fluid, mainly at pro-oestrus but also in ovariectomized animals after oestradiol injection as either free or IgA-linked secretory component (Sullivan & Wira, 1981 (Bernard et al., 1981 ) mostly when oestradiol plasma levels are highest. These results also show that IgA is most probably transferred from the plasma cells into the glands, since it was detected in the cells of the glandular epithelium and in the lumina of about 40% of glands at pro-oestrus. This is consistent with the hypothesis that IgA binds to secretory component on the basal surface of the glandular epithelial cell, crossing the cell to be released in the gland lumen and then in the uterine lumen; the very faint staining for free IgA in the stroma at pro-oestrus may also reflect some IgA diffusion from the capillaries, as suggested previously (Bernard et al., 1981 
